Acquired essential fatty acid depletion in the remnant kidney: amelioration with U-63557A.
Previous studies have demonstrated an association between renal cortical fatty acid composition and experimental models of renal injury. The present study was designed to extend these observations to the remnant kidney and to investigate the hypothesis that increased endogenous turnover of arachidonic acid metabolites results in the depletion of progenitor fatty acids. Remnant kidney cortex demonstrated a relative reduction of the essential fatty acids, linoleate and arachidonate (20 +/- 7.2% and 11 +/- 0.3%, respectively), nine weeks after subtotal nephrectomy. In addition, the monounsaturated fatty acid, oleate, was increased (48 +/- 10.6%) while its saturated progenitor, stearate, was decreased (13 +/- 4.3%). Serial evaluation of dienoic prostanoids revealed a significant increase in the renal excretion of TXB2 in rats with remnant kidneys (27 +/- 3.0, 29 +/- 1.1, and 34 +/- 3.3 ng/day vs. 21 +/- 0.8, 20 +/- 1.5, and 22 +/- 3.3 ng/day in control rats, at 3, 6, and 9 weeks, respectively). Moreover, TXB2 excretion inversely correlated with dienoic progenitor fatty acids [18:2(n-6), r2 = 0.76; 20:4(n-6), r2 = 0.79], suggesting that these events are biochemically coupled. Endogenous turnover of precursor fatty acids, confirmed by an increase in renal TXB2 excretion, preceded overt depletion of essential fatty acids by several weeks. Importantly, blockade of endogenous synthesis of TXA2 with the specific TXA2 synthase antagonist, U-63557A, restored the essential fatty acid composition to normal and ameliorated progressive glomerular destruction. Moreover, the ancillary fatty acid disturbances were attenuated by administration of U-63557A.(ABSTRACT TRUNCATED AT 250 WORDS)